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To all whom it mmy CONCETTL:
Be it known that I, JaAmMES C. WALKER Of

- Waco,in the county of McLennan and State of _
Texas, have invented a new and Improved

Combined Engine and Superheater Appara-

tus, of which the following is a specification. |

My invention is in the nature of a com-

bined steam superheater apparatus and en-

gine driven thereby, which in turn is utilized

to automatically shift the steam feeding and |

cut oif devices, and such invention pr1mar11y

has for its object to provide a combined mech-

anism of this character which will effectively
operate for its intended purposes.
It has also for itsobject toprovide meehe -

ism of this kind so arranged that but a mini-

mum amount of force will be required to op-
erate to move the piston to the extreme points
of its reciprocal thrusts within the m&m eyl
inder or steam chest.

IFurthermore it has for 1ts ob] ect to prowde
a p11mar3r heating or steam producing means,

- 8o arranged as te sift the steam of all solid

30

pertlcles of water, and other mineral or veg-

etable matter, whereby to render it as near

pure 2as as poqsmle and thereby keep it prac-
tlcally free from such solid partleles of water

or condensations. |
- It has also for its object to pmwde means

forretainingthe heat within theseveral steam
holding eompertmeuts or reservoirs, whereby
to plevent the same cooling by itsexpansion,

~and preserve and utilize, as it were, so far as

35
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possible, its buperheated energy.

With other objects in view, which helel.ﬂ-' |

after will be made apparent by the detail de-
scription of the several parts or will be spe-
cifically set out, the invention consists in
such novel ar ranfrement and peculiar combi-
nation of parts, such as will be first deseribed

in detail and then be particularly pointed out

in the appended claims, reference being had

to the accompanying drawings, in which—
Figurel is'an end elevation of my improve-

ments showing the same arranged in connec-

tion with a compound rotary engine mechan-

ism. IFig.2isatopplan view thereof. Kig.3
is a longitudinal section on a somewhat en-
larged scale, taken on the line 3—3 Fig. 1, the
mtary engine steam chamber being bmken
away and partly shown in section to the more
clearly illustrate the invention. 'Fig. 4 is a

AN

f detcul sectional view of one of thesteam chests,

|

‘rotary pump mechanism.

the piston, and the valve operating devices.

Fig. 5 is a detail side view of the shifting
mechanism connected with the valve eperat-

ing devices. TFig. 6isan enlarged detail view
of a portion of one the rota_;ry engine piston
heads, and the hinged abutment mechanism.
Fig. 7 is a longitudinal section of the main

6o |

steam reservoir and the superheater, taken
practically on the line 7—7 in Fig. 3. Fig.8

is an enlarged sectional elevation of the pri-
mary heater, hereinafter referrved to. Iig. 9

1s a detall view illustrating the exhaust steam 65 -

section of a pair of the engine cylinders and

the steam chests, taken pr ELGEIC&H} on theline
- Fig. 11 isa longitudinal section

10 in Fig. 3.
of such pump or injecting mechanism. Fig.
12 18 a detall view helemafter partleularly
referred to. | |

In the practical eoneh action and arrange-

ment of my improved steam generating and .

superheating mechanism, I prefer to combine
the same in use with rotary steam engine de-

vices,as such arrangement I deem a p1efer1 ad

one, e,ud for this reason I have shown the
same combined with a eompound rotary en-
gine, having four cylindersand independent
supply eheets which eylinders in their gen-

eralrelation may be arranged snbstﬂntlelly as
shown in my-Patent No. 515 651, but I desire
it understood that the Steam wenemtmw and
Superheatmfr devices may bhe used in connec-

tion with reciprocating engines.

axle; BB, the cylinders; E_.; the piston disks,
which have each a radial piston E’ which
works in the aunular steam chamber A’ of

the eylinders as shown most clearly in Figs.
2 and 4, from whiech it will ba szen such pis-
‘ton comprises the extension proper of disk
| E, which does not quite touch thesides of the
cylinders, whereby toleave a space surround-

ing its contact portions, over which 18 ﬁbted

Referring nowtothe dla,wmﬂ*s byletters and
numerals of reference, A, mdleates the main

Fig. 101sa vertical .

70

8;:.._

00

95

a Stllf asbestos cloth or other covering ¢’ to

make a tight joint. Such extension llas_a,

groove in its rear face in which fits a tooth

member C* of disk E which extends slightly
| beyond the peripheral edge of the extension
E’ it being held thereon b}‘-' SCrews c? c=

D mdlcates one of the a,butment valves,

| §o1#
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- ¢’ projected laterally from the disks G and

20
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which 1s hinged at the top
down against the abutment D’, lined with
packing to lessen the shock and deaden the
sound, and such valveit will be noticed, when
the piston engages it, is adapted to swing up
in arecessin the perimeter of the steam cham-
ber provided therefor, as indicated in dotted
lines, into which the inlet port of the conneet-
ing steam chamber discharges.
Between each pairof steam cylinders Bare

-held two rock shafts G’ and G?, which shafts

are adapted to be rocked altemately in re-
verse direction by means of suitably arranged

trip mechanism operated by disks G and G3

fixedly secured on the main axle as shown
most clearly in Ifig. 1. As shown, such trip
mechamsm comprises studs or pwots g’ and

G? which are adapted to successwely engage
a pair of lever arms %° p° which at one end
are pivotally connected to a crank portion ¢

‘and g, on the rock shafts G’ and G? while
thelir opposite or free ends are proj ected over |

the side of the disks G and G?, and provided

with shouldered or -barbed termina,ls S0 ar-
ranged that the studs g” and g” will, as they |

are rota,ted engage such barbs and serve to
a.lternately opelabe the cranks ¢, to rock the
shafts G’ and G*® in reverse directions, the
front endsof suchleversbeing passed throuwh
a sash or guide X, in which cushion springs
a* are held which serve to hold such levers to
their proper pOSlthIl to be engaged by the

proper studs g” and g’.

By referring to Fig. 1 it will be seen, two
rock shafts G‘r’ and G2 are employed, one for

~ each-engine cylinder, and trip mechanism to
- operate each shaft, and each shaft has a

40
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crank arm PY projected in substantially at

richt anglesfothe crank memberg. Itshould |
be here stated that in the present arrange-
the ;

ment of the rotary engine cylinders,
abutments are all dlsposed at the upper end

as shown in IFig. 3, but the pistons of the cyl-

inders are pla;ced at right .angles to each
other. . By this'arrangement the pistons will
be at the top to receive the impact force of
live steam under a full head at each quarter
turn of main axle A. Each of the ¢ylinders

' B has connected therewith an independent

steam chamber or chest H, which have their
inlet ports arranged substantially in the man-
ner illustrated most clearly in Fig. 4, and

~each of such chambers H, has a set of valve

55

devices, which are adapted to be operated si-
multaneously in alternate directions.
Referring again to Fig. 3, it will be noticed

‘the arm P¥is pivotally joined to the lower

- end of a plunger rod P7 the upper end of

60

which extends into the chamber II and is se-
cured to the piston H’.

P*¢ indicates a nut, held Vertwa,lly ad,]u&t-

able on the rod P, which is adapted to en-
gage (in a manner helemafter more fully de-
scrlbed) the member P35 of 'an angular lever
device pivoted at 5, the arm P2 of which has
a hinged member P’ to which is pivotally con-

and rests when |

531,488

nected the shank of the inlet valve P. The
member P° is fixedly joined with the mem-
ber P’ and such member P° has an aperture
through which the rod P7 passes.

ht mdlcates a lever having a hole through

which rod P passes, which is pivoted at A5 on
the bottom of the chamber H, while its free
end has a valve h° which is adapted to be
| forced over a port h extending from a Super-
heater K.

H? indicates a steam passage extending
from a main steam reservoir K? upward to
discharge at A7 into the top of the chamber
H, and over such port A7 OQerates a spring
valve A2,

The parts so far as deserlbed in pmetlce

| areso arranged relatively, that so soon as the

piston in chamber B passes the wing valve D,
the nut P°® is raised, which presses on the
arm P°, and swings the angle lever on the top

pivot P? in the direction indicated by the ar-

row and thereby opens valve P, and perm1ts

Lpre—

closed) to pass out t.hrouﬂ*h port P, (aa piston

H’ starts down)into the engine 0y1mder and
“when piston H’ reaches the end of its down-

ward stroke it presses down.- a small rod 72
which passes steam tight through the lower
head of the chamber, and bears against the
lever A%, and as such lever bearson the lever
member P°, it follows, such downward press-
ure will antomutw&lly shift the valves P and
h’ and reverse the action of piston H’.
K¢indicates what I term the primaryboiler,

which is arranged upright, and in praetlee

75

80
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is of comparatively small dimensions, and is

heated by meansof oil burners and coiled cop-
per pipesarranged substantially as shown, to
givethe quickest and best result. This boiler

‘ecomprises practically a base or heating com-

partment, in which the heating pipes are .

colled, and an upper screening or separating
chamber, such chambers being separated by

a contracted portion K8 which has a central:

apertureorthroat through which the fire tubes

pass, and which extend up through the top of.

the heater and enter the stack mpe K® as
shown.

From the throat K& the screening chamber
or steam space extends up the fuli diameter

‘throat commences a series of perforated

plates, extending the full width of the cham--

ber. In the first plate o the holes are com-

paratively large, say one-half an inch, the

next plate has holes about one-fourth of an
inch and the succeeding plates slits or holes
sunceessively diminishing in size, such slits

and holes being arranged alternately or stag--
cered, to make the steam, (which in its wet

state accumulates in the space below the
lower plate and above the water line) pasgs as
many sharp edges by zig-zag routes as possi-
ble. Above the several plates is disposed a
gseries of asbestos cloth sifting screens, the

first of which is coarse and the succeeding

I1I0

115

of the boiler, and at some distance above such

120

125

130




ones sucecessively finer, with open space be-

tween them, as also open space between the

metal sifters. -. - |

The object in providing the several plates
and cloth sifters, is to sift the steam of the
solid particles of water and other mineral or

~ vegetable matter, and thereby render the

IO

20

same as nearly pure gas as possible.

From K*thesteam passes in practice a little

above 225° Fahrenleit, through a pipeK?®, and

the valved port K3, into the main steam reser-
Thisreservoir is also provided with

voir IX% _
a series of oil burners which serve to keep tha
steam within the reservoir up to the standard
or desired temperature, say 225° Fahrenheit,

which burners may be of any preferred con-

struction and arrangement,but are preferably
kept in operation by heated air which passes
from a collecting drum K* connected by pipe
K1 with an annular casing K° of chamber K*

- which surrounds the lower or heat portion of

the primary boiler. _ .
The several fire or heating tubes in K? ex-
tend from end to end in a coil or sinuous

course, so as to provide the greatest friction

and the largest heating area possible, so that

- when they reach the escape outlet or stack

- pipe K* as shown all the heat down to, say

30

35
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225° Fahrenheit, will have been extracted.
K indicates the superheater which is pro-
vided with oil burners and copper tibes suf-

ficient to keep the temperature of the steam at

the desired degree, say 425° IFahrenheit. The

tubes run through the heater from end to end

in a coll or sinunouslike form, and may be kept
in operation by connecting them with the

heated airdrum and annular heating chamber

of the primary boiler above mentioned or may
be fired independantly thereof if desired, such

tubes being in practice so arranged that
when they reach the exit K’ all the heatabove

the desired degree shall have been extracted.
I'he superheater tubes are continued in a
reduced number from the exit of K’ and
passed through the reservoir K? and out into
the stack pipe K° such extensions being also
arranged in coil or zig-zag manner, whereby
all the heat above 225° Fahrenheit will be ex-
tracted before they enter the exit pipe K&,
By running the fire tubes through the res-

ervoir and superheater in the manner stated

and shown and by cleaning the steam as it
were, before it passesfromthe primary heater
there will be practically no condensation or
wet steam 80 long as the temperatureis kept

above 212° Fahrenheit, say 225° Fahrenheit.

Referring now again to Fig. 3, it will be

- seen the superheater has also a port [ which

6_0

55

enters the upper end of the chamber H and
1s normally held closed by a pressure valve A/,
through which the compressed steam passes
into the superheater as hereinafter more
fully explained. .' : _
~ Assuming now the piston to be up to the
position shown in Fig. 3, at this time the trip
mechanism will serve to rock the shaft G*?

and force the piston slightly upward, or to its

531,488

through the valve A’ and pipe /.

G7

final up thrust. This movement causes-the

nut P to engage the member P5 of the inlet

valve shifting lever mechanism, which causes

the said inlet valve to open and closes the

o

o __

valve /° over the port A, by contact with the -

lever /i*, The volume of the superheated
steam held under the piston H’ then passes
into the cylinder B, and-as the pressure is
thus decreased below the piston, steam from

75

the reservoir K* at 225° Fahrenheit, will pass

up the pipe H*® and force down the valve A2
and enter the chamber against such piston I,
the valve A’ being at this time held closed by
the 425° Fahrenheit pressure in the super-
heater. Nowasthesaid piston travels to the
final point of its down stroke it engages the
tripper ~° and shifts the valves so the outlet
valve P will be closed and the valve A%opened.
Steam under 425° Fahrenheit will then pass
through port 72 nnder the
it up until the 225° Fahrenheit steam held
above it by compression (the valve A2 being
closed by the compression) balances the press-

ure of steam from the superheater under it.

When the two forces are equal. it requires

but a little upward pressure from the plun-

ger rod P to complete the stroke and force
the compressed steam from the upper por-
tions of the cylinder H into the superheater
When the
piston thus reaches the highest point, the
valve A° is closed and valve P opened through
the action of the nut P° on the levers Pdand
h'. The superheated steam then rushes
through the outlet port into the eylinder B’.

piston and force

QO

95

100

At this instant the rock shaft G? through the

action of the lever P!, starts piston I’ down—

(the valve A’ being closed). Steam from res-

to the extent of its pressure—say 225° Fahren-
heit—forces such piston I’ to follow the re-

treating steam and to that extent aids the pis-

ton rod P to complete the downward stroke,

By this arrangement of parts it is obvious,

butlittleforce will berequired of therevolving
pistoninthecylinder B through the rock-shaft
and tripping devices to operate the piston
H’. Thesameaction takes place successivel y
in each of the chambers H and eylinders B at
each quarter turn of the main axle A.

10
~ervoir K*through pipe H*opens valve h*and 5

IIC

115

‘The exhaust ports of all the eylinders B

are arranged as indicated at N in Fig. 3, and

| such ports are connected by pipes N’ with

cylinders N* in each of which is what may be
termed a rotary steam pump, which com prises
a tarbine like wheel N® which hasa hub por-

120

tion journaled in a conebearing of the eylin-

der as shown, which hub extends the entire

length of the wheel N% and has projected

therefrom radially aseries of wide vanes, dis- .

posed in a spiral form. These vanes at the
outer edges are connected to an outer rim
N* which fits close (but not in contact) to the
inside of the cylinder N2, .. |

The vanes are preferably set at a small

125

I30

angle at the upper part or front edge and this
angleis gradually increased toward the lower
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end, they being also gradually ecurved upward | safety and in case of accidents, I provide a

between the hub and the outer edge from the
front toward the lower end, so as to concen-
trate the draft to about the center of vane at
its exit. | |

The cylinder N® connects through a valved
port N° with the reservoir X*?as shown clearly
in Hig. 3. R | | , |

By providing a pump mechanism of the
character described, the same will serve to
prevent any regurgitation of steam about the

center of the wheel and by increased revolu- |

tions it.will produce almost a perfect vacunm
in the front portion of the cylinder. The
wheel N*%is run by the shaft ¢* and gearing

g* ¢°, connected with and driven by the disks

- @' G3as shown. " The object in connecting a

.20

pumping mechanism to the cylinderand reser-

voir K?, is to draw the exhaust steam (say it is

worked down to 225° Fahrenheit) through the
port N, and pipe N”and foree it back into the
reservoir K?through the valve N°, Itis mani-

- fest that in practice I may modify the de-

30

35

40

45

50

55

tailed arrangement of the pump devices and |

the gear mechanism for operating the same
without departing from the broad principle
of my invention. Itshould behoweverstated

‘the wheel N® may be so geared and regulated,

that it will not only force the exhaust steam

into the reservoir, but also create a vacuum
in the circularcylinderin rear of the piston &',

It will thus be seen, it will require but little
force to work the pump, because the exhaust
steam is of substantially the same tempera-
ture as the steam in the reservoir K% Ilence
the pressures are equal, and as one charge is
taklen from the reservoirs K* by the cylinder
H and forced into the superheater, the rotary

pump supplies its placein the reservoirs with

the exhaust steam, thereby making 1t possi-
ble by these means properly made and regu-
lated, that an equilibrium of steam between
the reservoir and superheater be kept con-
stant and the use and reuse of thesame steam
becomes practicable, thereby utilizing as it
were, only the extra heat of the superheater
for practical work. | | o |
The several eylinders H are inclosed in an
outer casing and each cylinder is surrounded
with fire tubes o’ o’ from additional burners,
which are encompassed by metallic sheath-
ing and this inclosed by asbestos, which in

turn is ecovered by felf, the whole again being

inclosed with asbestos and felt, incased in an
exterior metallic casing. The tubes o’ o’ dis-
charge into the tubes which enter the super-
heater K. The object in incasing and heat-

N ing the chambers H in the manner .stated is

- b¢

to retain all the heat within and prevent the
cooling of steam by its expansion, in its en-
trance within and exit from the said -cham-
bers H, and thus preserve and utilize its su-
perheated energy. -

While the equilibrium of steam in the su-

perheater and the reservoir will under ordi-
nary circumstances be constantly kept uni-
form by the means above described, yet for

supplemental mechanism in the nature of a
steam pump which serves to inject the steam
into the superheater and reservoir, when set
in operation, in the manner presently set ouf.

‘Referring now more particualarly, to Iig. 11
which shows the relative positions of the
pump and the reservoir and superheater, d
and ¢’ represent two cylinders arranged in
the same alignment, and of the same dimen-
sions, the cylinder d terminating at the outer
ond in a nozzle ¢ the end a* of which enters
the superheater K, through the automatic
pressure valve o’ S -

b indicates a valve hinged at the top which
when swung down rests on an abutment ¢ as
shown by dotted lines in Fig. 11,

e is the piston which plays in the cylinder
d while g* indicates the piston in cylinder g”
both of such pistons being fixedly connected

to the same shaft m® which passes through

the head of the cylinder and carries on its
outer end a cross head m”°. .
a® a® are steam valve boxes fed by the pipe

a’ from the primary boiler.

A1 is a slide valve in box a3

I is the same for box «° such valves Dbe-
ing connected by the rod m, which extends to
and is worked by the eross head m® by means
of the levers m', m?® and m? of which m’ is

o
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parallel with m, and connected at its ends

with m?® m® by a hinge joint. m? m® are also
connected by a hinge with m. m?*is a baror
support on which m* m? are pivoted.
Between the eylinders is arranged a lever
f*pivoted at f” and pivotally joined at f* with
the connecting rods of the slide valves /%, A®
and /% and its opposite or free end enters a
socket 4 on the rod m. |
Assumingnow that thesteam israised,sayto
300° Fahrenheit in the primary boiler, and it
be turned on through pipe a’: and supposing
the ports 2’ A® being open, steam would force
both pistons down toward the cross head m?,
and when the pistons reached the end of the
eylinders the cross head would comein contact
with the projecting end of the lever m® and
move the connecting rod m inthe opposite di-
rection. This would close valves 2’ and A®and
open valves h* and 4% and at such time the
steam will force the pistons back, and when
such pistons reach the end of the stroke, the
cross head will come in contact with the pro-
jeceting end of the lever m?® and force the rod m
in an oppositedirection,and thereverse move-
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ment of the above stated parts will be pro-
duced. It will bealsonoticed,in the first down-

ward movement of the rodm the socket f* will

carry the end of the lever f* with it and this

would move the hinged end f° in the opposite
direction and so open valve /3 close valve /°
and open valve A%, Supposing now both pis-
tons as being near the top and the ¢ylinders be-
low the pistons receiving steam, when the pis-
tons reached the upper end of their stroke,
they would open valve A" and close valve A2and

open Afand close . Onthedownwardstroke

I30
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- inder d with a nozzle like dlscharn‘e,the oxit
force of steam 18 materially increased, and
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the steam below the piston e would be forced Y escape valve is closed and the heat increased.

out through pipe /! into reservoir K% while by
the same movement valve 2° would open and
h7 close, and the steam helow piston g~ escape

into open air through valve %° and the escape
When the pistons reach the lower

pipe A7, _
end of their stroke, the movement of all the
valves would be reversed aund the upward
movement of the pistons would force the
steam above the piston ein eylinder d through

~valve b and through the nozzle ¢t and VELIVG

a® into the mlperheater, after which the valve

a® would close and valve 6 would be forced
-back on its abutmentand prevent the return
of steam from the nozzle end, the steam in

cylinder g7 at this time being lost
It will be obvious that by fonnmﬂ' the cyl-

owing to the peculiar arrangement of the sev-
eral parts nosteam in such cylinder d i3 lost,
as the up stroke forces the steam in the upper
part of the cylinder into -the superheater,
while thedown stroke forces the steam below
the piston into the reservoir. * -

In practice the reservoir and superheater
are inclosed with asbestos and felt as alsothe
pipesandthepumplast deseribed.. Therotary
engine eylinders are also inclosed by a casing

covered by asbestos and felt, and an outer |

metaliic casing asshownin Fig.1. Pipesmay
also at convenient points, be introduced into

the reservoir,superheaterand engine,leading

to a hot water reservoir from which the hot
water may be injected into the primary boiler,
whenever necessary.

Erom theforegoing descri ptmn taken in the

connection with the drawings, the general

40

operation of the several parts may be stated

-as follows:
T'o start the apparatus the burners in the

- primary boiler and in the reservoir are ig-

nited, dry steam is produced in the primary

| boller and when the gage indicates say 300°

55

- (say 425° Fahrenheit),

.60

~ the air and gases held in solution by the wa-
-~ ter has been expelled therefrom and passed
‘out the escape valve, £ and having then

I‘ahrenhelt the pipe leading from the reser-

voir K*is opened in order that the air of such
reservoir K? and water of condensation re-

sulting from the cold surface of such reservoir
may escape.
steam at a constant temperature—say 35007

Fahrenheit—the burners are ignited in the

superheater and its hot water pipe is opened
for escape of air. Steam is then turned in
from the reservoir K2, and when the temper-
ature becomes constant at the desired degree
the engine IS ﬁet in
Then comniences the use and reuse
1t should be stated how-

motion.
of the same steam.

over that at the start, the gas and hot air
escape valve at the top of the boiler K* are
- set to remain open until all the water in the

boiler has passed the ebullition point and all

nothmg but pure Water left in the b01le1 the

When the reservoir is full of

The amount of steam let intothe chamber H
and from thence into the cylinders B B may

. be regulated by lengthening or shortening

the crank portion g on rock shaft G’ and rais-
1ing or lowering the nut P° on the rod P"and

varying loads may be met by cutting in or

out cylinders on the main shaft A.

The oil barners or heating coils ma,y be of

any ordinary construetion SUGh for instance
as shown in detail in Fig. 12, in"which the
heating or air tube 380 is shown.in communi-
cation with the atmosphere.

- 40 1ndicates the vapor or jet pipe which
passes centrally through the pipe 30.

It is manifest that after the fire pipes are
once ignited air will be drawn irto the outer
or air pipes. When, however the pipes are
coiled a large number of times in the supple-
mental or superheating chambers, it may be
necessary to connect an air blast means with

alr tubes to maintain a pmper circulation of

air therein.

Having thus described my invention, Wha,t
I claim, and desire to secure by Lettem Pat-
ent, iIs—
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1. Animproved steam opemted motor,com-

‘prising an engine, a supplemental su perheat-
ed steam ehamber conuected with the valved

inlet port of the engine, a main steam sup-
ply, a
per-heater, said heater and reservoir having
valved discharge ports opening into the sup-
plemental chamber, operating mechanism for

such valves and the engine inlet valve, a pis-

reservoir connected therewith, a su-

05

IC0O

ton operating in the supplemental chamber,

~connected to such mechanism, and tripping

devices connected to the piston and the en-

| gine drive shaft, arranged to lift the piston

to its final up thrust, to operate the valve

1:_£:a5

mechanism substantmlly in the manner here-

inbefore described.

2. In a combined mechanism as descmbed
in combination an engine having a valved in-
let port, a supplemental superheated steam

II0

chamber connected with the said inlet port,

a reclprocatm piston operating therein, a
steam reservoir, a superheater holding steam
under greater pressu’re than the 1'esérvoir,
said heater having a valved port openinginto
the said chamber under the piston, the reser-
voir having a-valved port opening on top of
such piston, and mechanism for shifting the
valves of the several ports in the said cham-
ber, operated by the piston as it reaches its

final up thrust, and tripping devices oper-

ated by theengine shatt adapted to raisesuch
piston, when the pressure on the opposite
sides thereof is equalized, as set forth.

the combination with the engine the exhaust
thereof, the 'snpplemental-stea_m chamber, the

steam reservoirs and the valve shifting de-

vices, substantially as described, of a rotary

115
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3. Ina combined mechanism as desulbed

130

pumping or analogous mechanism connected

with and operated by the engine shaft, held
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to discharge into one of the reservoirs, and a

pipe connecting such mechanism and the ex-
haust of the engine all arranged substantially
as shown and for the purposes set forth.

4. In a mechanism as deseribed, in com-
bination a steam generating bmlel reser-

- volr, connected therewith, a Superheater &

supplemental superheated steam chamber;
valved ports opening therein from the reser-
voirand superheater,an enginehavingavalve
inlet opening into the supplemental chamber,
the valve shifting mechanism, a piston oper-
ating in the supplemental chamber arranged

to operate the shifting mechanism, and a sup-

plemental or steam injector means, having
discharges projected into the reservoir and
the superheater. said means having alter-
nately operating pistons and valve shifting

| devices, and a feed pipe connected with the

main boiler all arralwed substantially as
shown and described.

5. In a steam generating means, as de-

seribed, a primary Dboiler, ha,vm':r a heat re-
taining jacket, an upper, and a lower cham-
ber, connected by a reduced or throat por-
tion, the upper chamber having steam puri-
fying means located therein, and a steam out-
let, 01l burners held in the lower chamber and

projected up through the upper chamber

through the top l;hereof and a gas or air out-
let in such upper chamber all substantially
as and for the purposes shown and deseribed.

6. In a mechanism as described, the com-
bination with the engine, the steam feed

chamber, the reservoir having a stack pipe |

and superheater the valved inlet ports from
the reservoir and heater and the chamber to
the engine the piston operating in the cham-
ber and the valve shifting mechanism oper-
ated by the movement of the piston, of the
series of oil burners and tubes therefor pro-
jected into the heater and the reservoir, held
to circulate therein, and then pass out into
the stack pipe, all arranged substantially as

shown and for the purposes specified.

7. An Improved steam motor comprising a
rotary engine, a supplemental superheated
steam chamber connected therewith having
a valved feed port discharging into the pis-
ton chamber of the engine, a “steam supply
pipe, having a feed pipe opening into the
top of the supplemental chamber, and pro-
vided with an outwardly opening valve, a
superheater having ports /4 and / and open-

ing respectively at the bottom and top into |

the sald supplemental chamber, a compound
valve mechanism operating to alternately

close the inlet port to the engine piston cham- |-

ber and the port 2 a piston operating in the
supplementalchamber, having a trip adapted

- to engage the eampound valve mechanism
and shift 1t as it reaches its final reciprocal |
thrusts, and means operated by the engine
drive shaft for intermittently operating the |
piston independent of its steam force action

as specified. |
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8. In a mechanism as described the combi-
nation with the engine proper, the reservoir
K*?and superheater K arranged to hold steam
under different pressures, and a pump ¢ylin-
der connected with the reservoir having a
port opening therein normally closed by a

“valve held closed by the pressure in the res-

ervoir, of the supplemental chamber H, the
piston H’ the ports [ A, H? and P and the
valves P, /i, i/, and A% the tripping mechanism
for such valves, a pipe connecting the ex-
hauast of the engine with the aforesaid pump
cylinder, a rotary turbine like force pump,
operating such eylinder to draw the exhaust
from the engine and gear mechanism op-
erated by the engine drive shaft arranged to
operate such force pump,all substantially as
shown and for the purposes described.

9. In a steam motor, the combination with
the engine cylinder, the-rotary piston,- the
abutment and the inlet and exhaust ports
arranged substantially asshown, of the cham-

70
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ber H, the steam supply ports i and 7/, the

piston H’, having its rod P provided with a
stop P° the pivoted valve mechanism, having
a valve I’ operating over the inlet of the eyl-
inder and having a member fitted about the
rod P7 the hinged member At fitted about the

90

rod P’ having a valve operating over the 95 -

port & and the tripper A3 all arranged as
shown and for the purposes described.

10. In a mechanism described, the combi-
nation with the engine, the reservoir K2 the

superheater K, having o1l burners held there-

in, the chamber H, piSton H’ the inlet and

discharge ports opening into such chamber

and the valve shifting mechanism for such
ports arranged substantially as shown, of oil
buarners coiled about the chamber H having

theirdischarge endsconnected with fire tubes

in the superheater, and a heat refaining cas-
ing surrounding the said c¢oils as set forth.
11. The combination with the engine shaft
a pair or pairs of engine cylinders, having
abutments arranged at the same points, the
pistons operating 1in such cylinders, the pis-
tons being projected in opposite directions to
each other, the steam chamber H connected
with such cylinders, the piston and thesteam
feed ports and valves therefor arranged sub-
stantially as described, of the rock shafts G/

ICO
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and G°% means connected with the engine

‘shaft for intermittently rocking each shaft

G’ and G?, crank members P projected from

the shafts G’ and G® in opposite directions,

the said members being connected with the
ends of the piston rods P? and shifting de-
vices connected with the valves of the steam
ports, arranged to be operated in alternate
directions by the alternate movements of the
piston rods P?as and forthe purposes specified.

12. In a mechanism as described, the com-
bination with the primary boiler having a
supplemental heat collecting chamber, the

reservoir K2 and superheater, the oil burners

4 projected therein, the tubes surrounding the

120
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130
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. burners and connected with the supplemental

10O

heat collecting chamber of the primary boiler,
all substantially as shown and described.
13. The combination with the primary

boiler, the reservoir and the superheater, of
the cambmed pump and injector devices con-

necting the primary boiler and reservoir and
buperheater comprising a double ¢ylinder, a

single piston rod having pistons, one for each.
cylinder, an inlet from the boileropening into"

-~ each eylinder alternately operating shifting

L5

20

valves for such-inlets, an atmosphere outlet

opening into the opp051te ends of the outer-

most cylinder, a discharge outlet opening

from the outer end of the innermost cylinder

into the reservoir K? alternately operating

shifting valves therefor, said inner eylinder
having a discharge nozzle projected into the
superheater, and a back pressure valve and
the tripping devices connected with the valve
mechanism arranged to be operated by the

reverse movements of the piston as set forth.

14, An improved steam generator and mo-

. tor comprising a primary boiler, a reservoir

|

-

a predetermined pressure, a superheater

adapted to hold the steam at a greater press-
ure than the reservoir, a steam chamber, hav-
ing a valved inlet port at the upper end, con-

‘nected with the reservoir, and a second out-
let at the top having a back pressure valve,

communicating with the superheater, and an
inlet port at the bottom opening into the su-

perheater, a valve device movable over such
35

- lower port, the engine c¢ylinder having an in-

let port opening into the steam chamber IL
having a shifting valve, the piston operating
in the smd chamber havingits rod projected,
and connected with the Valves for the lower

/

| having heafing means to hold the steam to 25

30

pozts in such a chamber, and a shifting de- 40

vice connected with the engine shaft a.nd the
piston rod arranged to mtermlttently lift the

piston, all ananﬂ'ed substantmlly as shown

and described.
J AMES C. WALI;ER._

Witnesses: .
- JAMES G. FISOI—I]]R
D. M. LAZT

CEITTH,



	Drawings
	Front Page
	Specification
	Claims

